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1.0  INTRODUCTION 


In  1975  the  Coast  Guard  Research  and  Development  Center  was  re¬ 
quested  by  Coast  Guard  Headquarters  Office  of  Research  and  Development 
to  install  an  oily/water  separator  testing  laboratory  and  to  conduct 
tests  of  oily/water  separators  to  validate  the  then  proposed  IMCO 
(Inter-Governmental  Maritime  Consultative  Organization)  specification 
for  such  equipment.  Appendix  A  is  the  current  specification. 

The  R&D  Center  satisfied  this  request  by  installing  an  oily/water 
separator  test  loop  in  the  No.  4  hold  of  its  test  ship,  SS  MAYO  LYRES, 
a  Victory  Type  Cargo  Vessel,  located  at  Little  Sand  Island,  Mobile, 
Alabama.  The  test  loop.  Figure  1,  was  designed  to  utilize  the  ship's 
deep,  double  bottom  and  potable  water  tanks  for  Influent  test  water, 
effluent  discharge  and  oil  slop  storage. 

Test  oil  storage  was  provided  by  four  1000-gallon  capacity  tanks. 

Provision  was  made  to  inject  known  amounts  of  particulate  matter 
or  detergents  into  the  influent  to  determine  their  effects  on  separator 
operation.  A  motion  table  was  Installed  to  simulate  shipboard  motions 
at  sea  and  to  evaluate  their  effects  on  separator  operation. 

The  laboratory  installation  was  completed  and  placed  in  service  in 
the  spring  of  1976.  Since  then,  tests  have  been  conducted  on  several 
types  of  oily/water  separators  including  those  of  the  multi-stage  coales- 
cent  filter  types  and  combination  plate  separator  and  coalescent  filter 
types. 

2.0  SYSTEM  DESCRIPTION 

2.1  Influent 


Figures  3-1  through  3-14  and  Table  1  illustrate  the  individual 
components  in  the  system.  The  major  elements  and  subsystems  are  described 
as  follows: 


2.1.1  Test  Water  -  By  breaching  and  cross  connecting  SS  MAYO 
lyre's  deep  and  double  bottom  tanks,  a  test  water  capacity  of  225,000 
gallons  was  provided.  In  addition,  for  tests  requiring  lesser  volumes 
of  test  water,  the  25,000  gallon  ship's  former  potable  water  tank  was 
connected  into  the  loop.  From  storage.  Influent  water  is  fed  through  a 
150  gpm  centrifugal  pump  to  the  test  platform.  The  feed  pump  may  be 
bypassed  completely  for  those  separators  having  their  own  installed  pump 
or  only  partially  bypassed  to  obtain  flow  rates  less  than  150  gpm  de¬ 
pending  upon  the  rated  capacity  of  the  test  item. 

2.1.2  Test  Oils  -  IMCO  specifies  that  testing  shall  be  per¬ 
formed  using  both  a  heavy  and  a  light  test  oil. 

The  heavy  or  No  1.  Test  Oil  is  specified  to  have  a 
specific  gravity  of  0.94  at  60°F  and  a  viscosity  of  about  900  seconds 
Redwood  No.  1  at  100”F.  The  light  or  No.  2  Test  Oil  is  specified  to 
have  a  specific  gravity  of  0.83. 


Four  1000-gallon  oil  storage  tanks  were  initially  in¬ 
stalled.  Later,  as  it  became  apparent  that  the  No.  1  Test  Oil  of  the 
specific  gravity  and  viscosity  range  could  not  be  purchased  directly, 
three  more  tanks,  strainers,  statis  mixer,  air  injection  and  a  pump 
were  installed  to  permit  on-board  blending  to  the  No.  1  Test  Oil  speci¬ 
fication,  Figure  2.  Two  oil  storage  tanks  are  fitted  with  immersion 
heaters  for  temperature  control. 

Test  oil  is  injected  by  taking  suction  on  the  oil 
storage  tank  with  a  positive  displacement  variable  speed  pump  and  dis¬ 
charging  it  through  metering  valves  into  the  Influent  stream  in  the 
correct  amount  for  the  particular  test. 

2.1.3  Oil  Water  Mixing  -  Immediately  downstream  of  the  oil 
injection,  a  clear  pipe  section  permits  a  visual  indication  of  the  degree 
of  oil/water  injection  and  mixing  at  that  point.  Further  downstream  is  a 
static  mixer  for  more  complete  mixing  of  the  oil/water  if  so  desired. 

The  static  mixer  can  be  bypassed  if  desired.  Another  clear  section  is 
Installed  just  downstream  of  the  static  mixer  to  provide  a  visual  indica¬ 
tion  of  the  oil/water  mix  just  before  it  reaches  the  separator  under  test 

2.2  Effluent 


Effluent  from  the  test  platform  is  discharged  to  storage  in 
deep  and  double  bottom  tanks  having  a  total  capacity  of  225,000  gallons. 
A  cleanup  system  consisting  of  a  coalescer  unit  and  a  sand  filter  is 
installed  for  treatment  of  the  effluent  at  such  time  as  it  is  desired  to 
discharge  it  off  the  ship  or  prior  to  reuse  if  it  is  of  suitable  quality 
for  recirculation. 

2 . 3  Oil  Discharge 

The  separated  oil  from  the  test  separator  is  discharged  to  a 
112,000-gallon  slop  tank  where  it  is  held  for  final  disposal. 

2.4  Particulate  Injection 

In  order  to  study  the  effects  of  particulate  on  separator 
performance,  a  small  separate  15-gallon  mixing  tank,  agitator  and  two 
5-1750  cc/min  finger  pumps  are  provided.  One  of  the  pumps  is  used  for 
circulation  of  the  particulate/water  slurry  maintaining  the  particulate 
matter  in  suspension  while  the  second  pump  is  used  to  inject  the  parti¬ 
culate  solution  into  the  Influent  stream  between  the  feed  pump  discharge 
and  the  oil  injection  stations. 

2 . 5  Detergent  Injection 

Another  separate  tank  of  250  gallons  capacity  with  its 
agitator  is  provided  in  which  detergent  or  other  solutions  can  be  pre¬ 
pared  and  injected  into  the  suction  side  of  the  influent  feed  pump. 

2.6  Motion  Simulation 


The  proposed  IMCO  specifications  call  for  oily/water  separa¬ 
tors  to  demonstrate  that  they  can  operate  satisfactorily  under  shipboard 
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conditions.  To  investigate  the  effects  of  motion  on  separator  operation, 
a  motion  table  was  obtained  on  a  loan  basis  from  the  U.  S.  Navy.  This 
tables  has  the  ability  to  provide  motions  as  follows: 

Roll  -  15°  @  10,  20  and  30-second  periods 

Pitch  -  5°  (3  6.8-second  periods 

To  test  the  ability  of  separators  to  operate  at  an  Inclination  of 
22  1/2°  from  the  vertical  in  any  direction,  the  separator  under  test 
is  blocked  7  1/2°  and  the  table  is  statically  inclined  to  its  full  15° 
while  the  tests  are  conducted. 

2.7  Instrumentation 


The  test  loop  is  instrumented  to  provide  the  following  data: 

Influent  water  flow  rate  -  GPM 
Test  oil  Injection  rate  -  GPM 
Effluent  flow  rate  -  GPM 
Total  water  used  -  gallons 
Influent  temperature  -  °F 
Test  oil  temperature  -  °F 
Influent  pressure  -  psl 
Test  oil  pressure  -  psi 
Effluent  pressure  -  psi 
Effluent  quality  -  ppm  by  monitor 
Influent  and  effluent  grab  samples 

2 . 8  Water  and  Oil  Analysis 

In  addition  to  the  installed  instrumentation,  a  small  chemical 
laboratory  has  been  installed  at  the  Fire  and  Safety  Test  Facility,  Mobile, 
Alabama.  This  laboratory  is  used  to  perform  chemical  analysis  of  the  test 
water  grab  samples  using  the  IMCO  specified  carbon  tetrachloride  extraction 
infrared  spectroscopy  method  utilizing  a  Beckman  IR-33  spectrophotometer. 

In  addition,  there  are  viscosimeters  and  hydrometers  for  deter¬ 
mining  the  specific  gravity  and  viscosity  of  the  test  oils. 

Other  required  test  oil  and  water  analyses  are  obtained  from 
local  commercial  testing  laboratories. 

2 . 9  Compressed  Air  System 

A  60  psig,  100  cfm  compressed  air  system  is  provided  to  power 
control  air  for  separators  and  to  power  compressed  air  diaphragm  pumps 
for  those  separators  so  equipped. 
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ITEM  RANGE _ PURPOSE 

1.  Purap-Centrifugal  150  GPM  50  ft  Head  Influent 

7  1/2  HP  3,550  RPM 


2. 

Pump-Centrifugal 

10  HP  3,550  RPM 

100  GPM  100  ft 

Head 

Effluent 

Transfer 

3. 

Pump-Centrifugal 

10  HP  3,550  RPM 

100  GPM  100  ft 

Head 

Slop  Tank 
Discharge 

4. 

Pump-Mono 

3  HP  RPM-VAR 

0-10  GPM 

Oil  Supply 

5. 

Pump-Finger 

5-1750  cc/min 

Particulate 

Injection 

6. 

Pump-Finger 

5-1750  cc/min 

Particulate 

Injection 

7. 

Portable  Agitator 

Agitate 

Particulate 

8. 

Mixing  Tank 

250  gallon 

Particulate 

Mix 

9. 

Filter-Sand 

50-65  GPM 

Effluent 

Cleanup 

10. 

Coalescer 

50-65  GPM 

Effluent 

Cleanup 

11. 

Static  Mixer 

100  GPM 

12. 

Flowmeter 

0-.5  GPM 

#2  Oil 

13. 

Flowmeter 

.25-3.5  GPM 

#2  Oil 

14. 

Flowmeter 

2.5-10  GPM 

#2  Oil 

15. 

Flowmeter 

0.5  GPM 

#6  Oil 

16. 

Flowmeter 

.25-3.5  GPM 

#6  Oil 

17. 

Flowmeter 

2.5-10  GPM 

#6  Oil 

18. 

Flowmeter 

Fresh  Water 

i 

19. 

Flowmeter  -  Fresh  Water 

w/0-100  PPM  oil 

1 

1 

1 

20. 

Connection 

For  Oil 
Monitors 

- 

21. 

Test  Separator 

22. 

Water  Modulating  Valve 

Water  Flow 
Control 

23. 

Oil  Modulating  Valve 

Oil  Flow 
Control 

• 

24. 

Test  Oil  Tanks  4  each 

1,000  gal 

Test  Oil 
Storage 

25. 

Influent  Tank 

225,000  gal 

Storage 

% 

• 

26. 

Effluent  Tank 

225,000  gal 

Storage 

27. 

Slop  Tank 

110,000  gal 

Storage 
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Figure  3-8 


PARTICULATE  MIXING  TANK 


AUXILIARY  EQUIPMENT: 
Particulate  Mixing  Tank  (L.) 
Solution  Mixing  Tank  (R.) 

Air  Compressor  (background) 
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IfUFT  RESOLOTIOIi 


RBC0MME2a)!i.TI0N  (Mi  INTEEHaTIOKIX  PE»IW«Jira  AKD 
TEST  S?ECIFICi*TIOKS  FCE  OILY-ViiJER  SEP^TIMG 
EQUIH'EKT  iJID  OIL  CQNTEKT  METEES 


TEE  ASSEMBLY i 

NOTING  .'jrticle  l6(i)  of  the  Convention  on  the  Inter-Governmental  Maritime 
Consultative  Organization  concerning  the  functions  of  the  Assembly, 

RECALLING  Resolution  A.253(Vli)  by  >diich  the  Assembly  adopted  the 
Recommendation  on  International  Performance  Specifications  for  Oily-Water 
Separating  Equipment  and  Oil  Content  Meters  and  invited  governments  to  adopt 
them  to  the  mry  1:1111:1  possible  extent  which  they  foiind  reasonable  and  practicable 
and  to  report  to  the  Organization  the  results  of  such  application, 

RECALLING  FnuTHEiH  that  by  Resolution  A.233(VIl)  the  Maritime  Safety 
Committee  was  Invited  to  review  the  Specifications  at  the  appropriate  time, 

NOTING  that  in  relation  to  Regulation  16(5)  of  iJinex  I  of  the  International 
Convention  for  the  Prevention  of  Pollution  from  Ships,  1973*  reference  is 
made  to  the  above-mentioned  Specifications, 

HAVING  oowSTnRRtm  the  recocmendatioc  submitted  by  the  Marine  EnvlrocDent 
Protection  Committee  including  the  revised  Specifications  prepared  by  the 
Committee  in  the  light  of  the  requirements  of  Annex  I  of  the  1973  Convention, 

ADOPTS  the  Recommendation  on  International  Performance  and  Test  Specifications 
for  Oily-Vater  Separating  Equipment  and  Oil  Content  Meters,  the  text  of  which 
is  set  out  in  the  Annex  to  this  Resolution,  as  superseding  those  contained 
in  Resolution  A.233(VIl), 

INVITES  Governments: 

(a)  to  adopt  the  revised  Specifications  and  apply  them  so  that  all  equipment 
installed  on  board  one  year  or  later  after  their  adoption  by  the 
Assemb^  meets  these  revised  Specifications  in  so  feir  as  is  reasonable 
and  practicable;  and 

A- 1 
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('b)  to  proTids  the  OrgonlBatlon  wltik  Infoxnation  on  experleneee 

trom  their  snBlJ.oatloii  and,  in  portieular,  on  ■uooesaful  teetin^  of 
eqnipoent  a^klnst  the  ^eoifioetiens, 

BEQUESTS  the  Seoreteiriat  on  the  basie  of  infoxnation  reoeivedf  to 
maintain  and  vpdate  a  liat  of  approved  etjuipoant  to  eiroolate  it 
periodically  to  Govemnents, 

FQBTSBl  ZNVITBS  Govemoenta  to  iaaue  an  appropriate  "Certifioate  of 
O^e  Teat"  aa  referred  to  in  paragraph  1.2.1  in  the  Specif ioationa  and  to 
recogniae  auch  Cartificatee  iaaued  under  the  authority  of  other  GoTemaanta 
aa  having  the  aame  validity  aa  Cartificatee  iaaued  by  then. 
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iMBEX 

BECCMffiNDillQN  OM  nTEBBLliaKii  PERPCBMiHCE  iSD 
TEST  SPECIPICLTIQHS  PCE  OILT-VLhTffi  SEPUtAlIEG 
EQUIfMENT  iJQ)  OIL  COMTEBT  METESS 

PRS/iMBi:: 

1.  In  reBponse  to  Resolutions  8  ud  12  ol  the  International  Conference  on 
Prevention  of  Pollution  of  the  Sea  by  Oil,  1962  and  to  Resolution  10  of  the 
Inieniational  Conference  on  Marine  Pollution,  1973i  which  call  for  foavlation 
of  a  suitable  intezxiational  perforoaoce  specification  for  olljMiater 
separators  and  the  development  of  a  device  to  detect,  aeasure  and  record  the 
oil  content  of  discharges  from  ships,  the  follo%ring  specifications  have  been 
foxDulated.  Where  the  word  "Convention"  is  used,  this  is  to  be  understood  as 
reference  to  the  International  Convention  for  the  Prevention  of  Pollution 
from  Ships,  1973«  Where  the  word  "Regulations"  is  used,  this  is  to  be  tinder- 
stood  as  reference  to  the  corresponding  regulation  of  Annex  I  of  that 
Convention. 

2.  The  specification  in  respect  of  oily-water  separating  and  filtering 
equipment  is  considered  to  be  applicable  especially  for  use  in  conjunction 
with  oily  bilge  water  and  oily  ballast  water  from  fuel  oil  tanks,  as  these  are 

of  a  low  or  oediun  capacity,  and  are  oonditioced  by  the  need  to  avoid  discharging 
oily  mixture  with  an  oil  content  of  more  than  100  parte  or  13  parts  in  1,000,000 
parte  of  the  mixture  respectively.  The  term  "Separating  Equipment"  as  used  in 
this  specification  refers  tc  separatore  and  filters,  or  any  corbinatlen  of  these  which 
are  designed  to  produce  effluent  containing  not  more  than  100  parts  per  million. 

(ppm)  of  oil.  The  tern  "Filtering  Equipment"  as  used  in  this  spocification 
refers  to  filters  or  any  combination  of  sepai'ators  and  filters  ^lich  are 
designed  to  produce  effluent  containing  not  more  than  15  ppm  of  oil. 

3.  It  is  reconnuendod  that  Administrations  should  impleoent  at  an  early  stage 
the  specifications  in  so  -far  as  it  is  found  reasonable  and  practicable,  with  a 
view  to  progressing  towards  its  full  application.  In  order  to  avoid  hindrance 
in  the  development  of  ic^roved  designs,  the  specifications  will  be  reviewed 
after  a  reasonable  period  of  operation  taking  account  of  the  experience  gained 
from  its  use. 


4*  Tb*  100  ppn  erlttrlon  !■  oonsid«z«4  to  b«  «  doi ixtbl*  goal  for  all 
■tpazatlng  equlpoent  xogardlOM  of  oapaoltj.  It  Is  rscognlMd,  bowertr,  that 
tbs  devalopment  and  taatlsg  or  blg&  dapadltj  aap&ratlng  Hqulpoabt  dssigned  for 
daallng  with  affluant  from  oargo  tanks  on  tankers  poses  special  pxoblaoa 
and  such  equipment  does  not  require  to  be  tested  under  this  specification. 

Such  development  and  test  should  not  be  hindered  and  Administrations  should  be 
prepared  to  accept  deviations  from  this  specification  triiere  thep  are  considered 
necessary  in  this  context. 

5.  It  should  be  understood  that  a  gravitational  separator  cannot  be  ss^ected 
to  be  effective  over  the  cosq>lete  range  of  oils  whloh  might  be  carried  on 
board  ship,  nor  can  it  deal  satisfactorily  wi'^  oil  of  very  hijdi  relative 
density  or  with  a  mixture  presented  to  it  as  an  emulsion.  Detergents  should 
not  be  used  in  the  bilges  for  cleaning  piuposes,  as  the  esiulBlfylng  effects 

of  such  coneounds  seriously  affeot  the  operation  of  the  equipment.  Particulate 
matter  can  also  have  a  detrimental  effect  on  equipment  performance. 

6.  The  specification  for  oil  content  meters  represents  a  desirable,  achievable 
goal  and  should  be  recomended  by  .‘.dnlnletrations  to  designers  and  manufacturers 
of  such  meters.  Such  meters  will  be  of  greatest  value  in  tankers,  for 
avoiding  contravention  of  the  Convention,  vdion  discharging  dirty  ballast  and 
tank  vaahlngB  from  cargo  oil  tanka,  although  the  way  has  been  left  open  for 
further  developoente  in  the  design  of  separating  and  filtering  equipment  for 
this  purpose. 


P  APT  I .  fin  j  iiPi.T, 

1.1  Contents 

The  specifications  set  out  in  this  Itecommendatlon  are  in  three  parts 
as  follows: 

Part  II  -  Specification  for  Oily-I.'ater  Separatixig  and  ?11. taring  Equipment. 
This  specification  is  intended  to  Include  both  basio 
constructional  details  and  the  test  procedures  for  ollyw 
water  separators,  filters  and  necessary  anoillary  equipment 
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for  Chipboard  uBe,  ao  that  the  vesael  ao  fitted  ia  not 
likely  to  infringe  that  part  of  the  Convention  which  defines 
the  oil  content  of  any  diacharged  water  aa  the  pexmiaaible 
linit.  Having  regard  to  the  need  to  deal  primarily  with 
effluent  from  machinery  apace  bilgee  and  from  tanks  which 
have  been  used  alternately  ae  fhel  tanka  and  water  ballast 
tanks,  the-  tests  arc  designed  with  a  view  to  conplying  with 
the  requirement  that  the  oil  content  of  the  discharge  should 
be  xiot  more  than  100  ppm.  Filtering  equipment  should  be 
designed  in  order  to  produce  effluent  containing  not  more  than 
13  ppm. 

Pert  HI  -  Specification  for  Oil  Content  Ifeters 

During  the  diecharge  of  effluent  which  mi^t  contain  oil  the 
need  arisea  for  an  instrument  to  measure  oontlnuously  the  oil 
content  of  the  effluent  in  the  line,  to  ensure  that  the 
operation  does  not  contravene  the  provisions  of  the  Convention. 
The  of  this  epeoification  is  to  lay  do%n  the  most  ljq>ortant 
features  of  the  design  and  the  method  of  testing  such  oil 
content  meters  (hereinafter  called  "the  meter"). 

Part  TV  -  Method  for  the  Determination  of  Oil  Content 
1.2  General  Provieions 

1.2.1  Apparattu  tdilcb  in  every  particular  fulfila  the  requirements  of  the 
present  specifications  say  be  approved  by  the  Administration  of 
the  manufacturer's  oountzy  for  fitting  on  board  ships. 

0>s  approval  should  taka  the  farm  of  a  "Certifloate  of  ^rpe 
Test"  apeclfying  the  main  particulars  of  the  e^aratus  and  any 
limiting  conditions  on  its  usage  necessary  to  ensure  its  proper 
performance.  In  the  case  of  each  size  of  equipment  the  oertlfloate 
■should  specify  the  maximum  throughput  for  which  it  has  been  approved. 
After  the  issue  of  such  a  certifloate  a  copy  of  the  appropriate 
oortifioate  for  the  apparatus  should  be  carried  aboctrd  any  vessel 
so  .fitted  at  sU  tlais. 
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1*2^2  AworoTBd.  apparatus  stay  ^  accepted  ^  pther .'counties  for  use  on 
thsix.ves8«}.8  on  the  basis  of  the. first  .trials,,  pr  after  fresh 
tests  earrled.out  under  the  supervision  of  their  own  tepresentatives. 
Should  separating  or  filtering,  equipoent  or  an  oil  content  oetor 
pass  a  test  .in.  one  country,  and  fail  a  test  of  a  sisilar  nature  in 
in  another  country,  then  the  two  countries  concerned  should  consult 
one  another  with  a  view  to  coming  to  an  agreement  which  could  be 
mutually  acceptable. 

1.2.3  V/here  a  range  of- separating  or  filtering  e<tuipDents  of  the  same 
design,  but  of  different  capacities,  requires  certification  in 
accordance  with  this  specification  and  where  the  largest  capacity 
in  the  range  does  not  exceed  ^0  cubic  netresAour,  the  Adc^nistration 
may  accept  testa  in  two  capacities  within  the  range,  in  lieu  of 
tests  on  every  size,  provided,  that  the  two -testa  actually  perfozsed 
are  fxoo  the  lowest  quarter  and  hi^Mst  quarter  of  the  range. 

PABI  U.  SPSCmCATIOH  FOR  OILY-VAIER  SEPARATING 
AND  FILTERUrc  EQUIPMENT 

2.1  Technical.  Sx>eclflcatlon 

2.1.1  This  specification  relates  primarily  to  separators  and  filters 

of  low  to  medium  capacity.  Separating  equipment  should  be  capable 
of  giving  on  effluent  containing  not  more  than  100  ppm  of  oil 
irrespective  of  the  oil  content  (from  0  to  ICO  per  cent)  of  the  feed 
s\q)plled  to  it.  Filtering  equipment  should  be  capable  of  reducing 
tho  oil  content  in  the  effluent  to  not  more  than  13  ppm. 

2.1.2  Tho  equipment  should  be  strongly  constructed  and  suitable  for 
shipboard  use,  bearing  in  mind  Its  Intended  location  on  the  ship. 

2.1.3  satisfactory  functioning  of  the  equipment  should  not  be 
affected  by  the  ooveoente  and  vibrations  experienced  on  board  ship. 

In  particular,  electrlccd  end  electronic  olaos  and  control 
arrangemente  should  be  tested  to  show  that  they  are  at  least 
c~pable  of  continued  operation  under  vibration  conditions  as  folloifs: 
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(i)  from  2  Es  -13t2  Hz  with  an  oqplltude  of  •  1  m,  tunA 

(ii)  fsoo  13.2  Ez  «  60  Hs  vath  an  cccelezstion  v^lltude  of 
i  0.7  g. 

Additionally  the  equipnent  should  be  capable  of  reliable 
operation  at  angles  tqi  to  22. 3'’  any  plane  fzoo  the  nozoal 
operational  position. 

2.1.4  It  should,  if  intended  to  be  fitted  in  locations  where  flaszsable 
atoospheres  oay  be  present,  coi^ly  with  the  relevant  safety 
regulations  for  such  spaces.  Any  electrical  equipnent  Which  is 
part  of  the  equipnent  should  be  placed  in  a  non>hazardou8  area, 
or  should  be  certified  by  the  Adnlnistration  as  safe  for  use  in 
a  hazardous  area.  Any  noving  parts  irtiich  are  fitted  in  hazardous 
areas  should  be  arranged  so  as  to  avoid  the  foznation  of  static 
electricity. 

2.1.3  Ihe  equipnent  should  be  so  designed  that  it  fxmetions  autonatlcally. 
Eowever,  provision  should  be  node  for  energency  nAiiuAl  control. 

2.1.6  Changing  the  feed  to  the  separating  equipnent  fzon  oily  water  to 
oil,  or  froD  oil  and/or  water  to  air  should  not  result  in  the 
discharge  overboard  of  any  nlxture  containing  nore  thAw  lOO  ppm 
of  oil.  In  the  ease  of  filtering  eqiiipnent  the  oil  content  in 
the  discharge  overboard  sho\ild  not  be  nore  thA«  15  ppo  under  the 
sane  circumstances. 

2.1.7  The  system  should  require  the  minimum  of  attention  to  bring  it 
into  operation.  In  the  case  of  equipment  used  for  engine  roan 
hilges,  there  should  be  no  need  for  any  adjustment  to  valves  Ard 
other  equipment  to  bring  the  system  into  operation  and,  when  fitted 
in  unattended  maohinery  spaces,  the  system  sho\ild  be  capable  of 
operating  for  at  ^east  24  hours  o^  normal  duty  without  attention. 

2.~1«S  All  working  carts  of  the  equipment  .which  liable  to  we^r  or  to 
damage  fbould  be  easily  accessible  for  midmvenanoe. 
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2.2  TMt  SpMifioatIjoxk- 

2.2. Z  Tfaeae  teat  ataai&cxda  tofar  tc  soparatis^  or  filtariag  aqulpnent 
cf  lov  or  oedluD  capacity. 

2.2.2  ?ha  oil/watcr  Dixtuxai  with  which  the  eystcD  haa  In  practice  to 
deal,  depends  on: 

(l)  the  position  of  the  oll/watcr  Interface,  with  respect  to  tho 
suction  point,  In  the  space  hcln^  punpod; 

(ll)  the  type  of  pu^  used; 

(ill)  the  type  and  degree  of  closure  of  any  control  valve  in 
the  circuit;  and 

(iv)  the  general  size  and  configuration  of  the  system. 

It  Is  therefore  desirable  that  the  test  rig  be  so  conetrueted  as 
to  include  not  only  the  separating  and  filtering  equipment,  but 
also  the  pump  and  the  most  Important  of  the  valves,  pipes,  etc,  ... 
(for  an  example  see  Figure  l).  The  pipeworic  should  be  designed 
for  a  mazlmm  liquid  velocity  of  3  o/b, 

2.2.3  The  tests  should  be  carried  out  with  a  supply  rate  equal  to  the 
full  throughput  for  idiich  the  oqulpment  Is  designed. 

2.2.4  Tests  should  be  perfomed  usliif;  tira  grades  of  oil.  All  the  tests 
should  bo  carried  cut  using  r  -ucl  oil  of  a  relative  density  of  about 
0.94  at  15°C  and  of  a  vi  Gcccity  not  less  than  220  centistokes 
(about  900  seconds  Eodweed  To.!)  at  37.C°0  (ICO'^F).  In  addition, 

the  tests  described  in  2.2.10  and  2.2.11  should  be  carried  out  using 
a  li^t  distillate  fuel  oil  having  a  relative  density  of  about 
0.83  at  15“C, 

2.2.3  If  the  equipment  includes  an  integrated  feed  pump  fitted  before 

or  after  the  separator,  this  equipment  should  be  tested  with  that 
punp  supplying  the  required  quantity  of  oil  and  water  to  the  equipment 
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at  its  rated  capacity.  If  the  eqvj.pncnt  is  to  be  fed  by  the 
ship's  bilge  pui5)r,  then  the  unit  v;ill  be  tested  by  Bupplying  the 
required  quantity  of  oil  and  vrater  nirture  to  the  inlet  of  a 
centrifugal  punp  operating  at  not  less  than  1,000  rpn.  This 
punp  should  have  a  delivery  capacity  of  not  less  than  1.5  tines 
the  rated  capacity  of  the  eouipnent  at  the  delivery  pressure 
required  for  the  test.  The  variation  in  oil/water  ratio  will  be 
obtained  by  valves  on  the  oil  and  v;atcr  suction  pipes  adjacent  to 
the  punp  suction,  and  the  flo\.'  rate  of  oil  and  water  or  the  oil 
content  of  the  supply  to  the  equipnent  should  be  nonitored.  If  a 
centrifugal  punp  is  used,  the  excess  punp  capacity  should  bo 
dissipated  by  cither  a  by-pass  to  the  suction  side,  or  by  a  throttle 
valve  or  standard  orifice  plate  on  the  discharge  side.  In  all  cases, 
to  ensure  unifom  conditions,  the  piping  arrangenents  innediatcly 
prior  to  the  equipnent  shovild  be  such  that  the  influent  to  the 
equipment  should  have  a  P^eynolds  Number  of  not  less  than  10,000  as 
calculated  in  fresh  water,  a  liquid  velocity  of  not  less  than 
1  d/b  and  the  length  of  the  supply  pipe  from  the  point  of  oil 
Injection  to  the  equipnent  should  have  a  length  not  less  than  20 
times  its  diameter.  L  mirturo  inlet  sampling  point  and  a  themometer 
pocket  should  be  provided  near  the  equipment  inlet  and  an  outlet 
san^jling  point  and  observation  v/indow  should  be  provided  on  the 
discharge  pipe.  Figure  1  gives  diagrammatic  representations  of 
tX'To  possible  test  rigs  though  it  should  be  noted  that  the  water 
and  oil  from  the  equipment  need  not  be  led  back  to  the  supply 
tanks,  ’liere  the  water  and  oil  are  re-circulated  during  the  test, 
additional  sampling  points  should  be  fitted  in  the  water  euid  oil 
lines  to  the  nixt;irc  pump  in  order  to  check  the  quality  of  the 
water  and  oil  being  supplied  to  the  punp. 

In  order  tc  approach  Isokinetic  sampling,  i.e.  the  sample 
enters  the  sacplijng  pipe  at  stream  velocity,  the  sampling 
arrangement  should  be  as  shown  in  Figure  2  end,  if  a  cock  is 
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fitted,  free  flow  should  he  effected  for  at. least  1  mlaute 
before  any  saople  is  taken.  The  scnpllng  points  should  he  In 
pipes  running  vertically, 

2.2.6  The  tests  should  he  carried  out  with  clean  water  having  a  relative 
density  at  13°C  not  more  than  0,063  greater  than  the  relative 
density  of  the  heavier  fuel  oil  detailed  in  2,2,4* 

2.2.7  In  the  case  of  equipment  depending  essentially  on  gravity  the 
feed  to  the  system  should  he  maintained  at  a  teoperature  not 
greater  than  23°C,  and  heating  end  cooling  colls  should  he 
provided  where  necessary.  In  other  forms  of  separation  where 
the  dependence  of  separation  efficiency  on  temperature  is  not 
established,  tests  should  he  carried  out  over  a  range  of 
temperatures  representing  the  normal  shipboard  operating  range 
10°C  to  or  shoTiild  he  taken  at  a  ten^rature  in  this  range 
where  the  separation  efficiency  is  known  to  he  worst, 

2,2,6  In  those  cases  where,  for  the  equipment,  it  is  necessary  to  heat 
water  up  to  a  given  teeperature  end  to  supply  heat  to  maintain 
that  temperature,  the  tests  should  be  carried  out  at  the  given 
teeperature, 

2.2.9  To  cnstire  that  the  equipment  commences  the  test  with  the  oil 
section  full  of  oil  and  vrith  the  supply  line  impregnated  with 
oil,  the  eqtiipment  should,  after  filling  with  water  and  while  in 
the  operating  condition,  he  fed  with  pure  oil  for  not  less  than 
five  minutes, 

2.2.10  The  equipment  should  he  fed  with  a  mixture  composed  of  heti/cen 
5,000  and  10,000  ppm  of  oil  in  v/o.ter  until  steady  conditions  have 
been  established.  Steady  conditions  are  assumed  to  he  the 
conditions  estahliahad  after  pumpli^  threu^  the  separating 
equipment  a  quantity  #f  oll/water  mixture  not  less  than  twice  the 
volume  of  the  equipment.  The  test  shoxild  then  proceed  for  30  minutes 
during  which  time  sasples  ahoiild  be  taken  for  analysia  at  tha 
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2.2.11 


2.2.12 


2.2.13 


2.2.14 


points  of  nixture  inlet  end  the  vrrvter  outlet  at  10  ninutes  end 
20  ninutes  fxoc  the  start  of  this  period.  At  the  end  of  this 
test,  an  air  cock  should  he  opened  on  the  suction  side  of  the 
punp  and,  if  necessary’,  the  oil  end  water  valves  should 
be  slowly  closed  together,  and  a  scii^lc  taken  at  the  water 
discharge  as  the  flow  ceases  (this  point  can  be  checked  fron 
the  observation  window). 

A  test  identical  to  that  described  in  2.2.10  above.  Including 
the  opening  of  the  air  cock,  should  be  carried  out  with  a 
oizture  cor^oeed  of  approxinetoly  25  per  cent  oil  and  75  per 
cent  water. 

The  eqxilpnent  should  be  fed  \ath  100  per  cent  of  oil  for  at 
least  5  ainutes  during  \/hich  tine  the  observation  window  should 
be  checked  for  any  oil  discliorgc.  Sufficient  oil  should  be  fed 
into  the  oquipnont  to  operate  the  autonatic  oil  discharge  valve. 
After  the  operation  of  the  oil  discharge  valve,  the  test  should 
be  continued  for  5  ninutes  using  a  100  per  cent  oil  Bvq>ply  in  order 
to  check  the  sufficiency  of  the  oil  discharge  systen. 

The  equipment  should  be  fed  vfith  water  for  15  ninutes  and  two 
sanples  should  bo  taken  during  operation  at  the  water  outlet, 
the  first  one  to  be  imnediately  after  the  changeover. 

A  test  lasting  a  nininun  of  throo  hours  should  be  carried  out  to 
check  that  the  equipnent  will  operate  oontinuotisly  and  autonatically. 
This  trial  should  use  a  cycle  varying  progvessively  fron  water  to 
oily  nixhire  with  approxlnately  25  per  cent  oil  content  and  back 
to  water  every  15  ninutes,  cna  should  test  adequately  any  autoiar.tic 
device  which  is  fitted.  The  \diole  test  sequence  shoxild  be 
perfomed  os  a  continuous  progranue.  At  the  end  of  the  test, 

%dillc  the  eqiiipoont  is  being  fed  ^'rith  25  per  cent  oil,  a  water 
effluent  sai^lc  should  be  taken  for  snalyBls. 
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2*  2*1$  Ss^Ilnc  ihotild  b«  o«xrl«d  out  a*  abown  in'  ^fdux*  2  wb-  that  the 
saiii>l«  tokon  will  oultablsr  roprasont  the  nuid  iasulsg  fxoo  the 
water  outlet  of  the  eq[alpDant. 

2s2*16  Plaoka  containing  aaoplea  ohould  he  aealed  and  labelled  In  the 
presence  of  a  ropxesentatlve  of  the  national  authority  and 
eorranseoenta  abould  be  for  analysia  aa  aoon  aa  poaalble 
and  in  any  case  within  seven  daysi  at  laboratories  selected  by 
the  Adoinistrotion. 

2.2.17  The  oil  content  of  the  settles  should  be  detemined  by  the 
Dethod  in  Part  IT, 

2.2.16  V.'hon  accurate  and  reliable  oil  content  oeters  are  fitted  at  inlet 
and  outlet  of  the  separating  or  filtering  eq\iipoent,  one  sanplo 
at  inlet  and  outlet  taken  during  each  test  will  be  considered 
sufficient  if  they  verify,  to  within  -  10  per  cent,  the  neter 
readings  noted  at  the  sane  i;:stant. 

2.2.19  In  the  presentation  of  the  results,  the  following  data  should  be 
reported  in  the  International  Metric  Systen  of  Units: 

(i)  Properties  of  the  oil: 

-  relative  density  at  15°C 

-  viscosity  (centlstokes  at  37.6°C) 

-  flashpoint 

-  ash 

-  water  content  (total); 

(li)  I^perties  of  the  water: 

-  relative  density  at  15°C  with  detsdLla  of  aiyr  solid 
matter  present; 

(iii)  Teaperature  at  the  inlet  to  the  equipment; 

(iv)  The  method  used  in  analysis  of  all  8ai:Q>les  taken  and  the 

results  thereof  together  with  meter  readings  where  appropriate 

(v)  A  diagram  of  the  test  rig;  and 
(vl)  A  diagram  of  the  sai^llng  arrangeisent. 
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2.5  Installation  Heqiiirements 

2.5.1  Fox  feature  inspection  purposes  aboard  ship,  a  sanpling  point 
should  be  provided  in  a  vertical  section  of  the  viater  effluent 
piping  as  close  as  is  practicable  to  the  equipment  outlet. 

2.3.2  Means  should  be  taken  to  ensure  that,  in  practice,  the  rated 
capacity  of  the  equipment  is  not  exceeded  byi 

(i)  connecting  only  pucps  of  a  capacity  equal  to,  or  less  than, 
that  of  the  equipment,  or 

(ii)  permanently  restricting  the  discharge  to  the  equipment  tdiere 
larger  pumps  may  be  connected. 

2.5.3  In  ai3y  case,  equipment  should  not  be  supplied  froc  a  puep  \diich 
has  a  capacity  more  than  I.3  times  the  rated  capacity  of  the 
equipment. 

2.3.4  ^e  equipment  should  be  fitted  with  a  permanently  attached  plate 
giving  any  operational  or  installation  limits  considered  necessary 
by  the  manufacturer  or  the  Administration. 

PART  III.  SPECIPICATICIN  PCE  OIL  CCMTEHT  METEES 

3.1  Technical  Specification 

3.1.1  This  specification  relates  to  oil  content  meters  for  a  wide  range 
of  oil  content  and  oil  content  alarms  for  13  PPQ.  A  meter  may, 
however,  be  tested  for  one  or  eeveral  specified  applications, 
i.e.  crude  oils,  ’Tjlack"  products,  "white"  products,  bilge  water 
or  "I3  ppn  alarm";  the  approval  should  clearly  indicate  the 
accepted  appllcation(s). 

3.1.2  nie  meter  should  be  a  robust  and  practical  instrument  suitabDd  for 
shipboard  Insttillation  and  operation.  It  should  withstand  normal 
stresses  due  to  the  ship's  motion  (rolling  and  pitching)  and  its 
operation  must  not  be  affected  by  such  motion.  It  ahoxild  be  designed 
and  fitted  so  that  the  vibration  normally  occurring  on  board  will 
not  affect  its  operation.  Unless  it  can  be  shown  to  be  unnecessary 
the  meter  and  any  associated  eqxiipment,  particularly  electrical 
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electronlo  olaxm  and  control  arran^^enta,  ahoiild  be  tested  to 
show  that  It  la  capable  of  continued  opezotion  tmder  vibration 
conditions  ac  follows: 

(i)  from  2  Hz  -  13.2  Hz  with  an  oi^jlitude  of  ^  1  nn,  and 

(ii)  from  15,2  Hz  -  80  Hz  with  cn  acceleration  caplitudo  of  -  0.7  g. 

Additionally,  the  equipment  sho’ild  be  capable  of  reliable 
operation  at  angles  up  to  22.5°  ia  any  plane  from  the  normal 
operational  position, 

3.1.3  It  should  resist  corrosion  in  conditions  of  the  marine  environment. 

3.1.4  It  should,  if  intended  to  be  fitted  in  locations  where  flammable 
atmospheres  may  be  present,  comply  with  the  relevant  safoty 
regulations  for  such  spaces.  Ijiy  electrical  equipment  which  is 
part  of  the  meter  should  be  placed  in  a  non-hazardous  area,  or 
should  be  certified  by  the  Administration  as  safe  for  use  in  a 
hazardous  atmosphere.  Any  moving  parts  which  are  fitted  in 
hazardous  eureas  should  be  arranged  so  as  to  avoid  the  formation  of 
static  electricity. 

3.1.5  It  should  not  contain  or  use  any  substance  of  a  dangerous  nature, 
unless  adequate  arrar _cment3,  acceptable  to  the  Administration, 
ejcc  provided  to  eliminate  nay  liazard  introduced  thereby, 

3.1.6  The  accuracy  of  meters  designed  to  monitor  a  wide  range  of  oil 
content  shovild  be  such  that  the  reading  will  represent  within 

-  10  ppm  or  -  20  per  cent  of  the  actual  oil  content  of  the  sample 
being  tested,  whichever  is  the  greater.  The  accuracy  should  remain 
within  the  above  limit  despite  the  presence  of  contaminants  other 
than  oil,  such  as  entrained  rust,  mud  and  sand.  Vhen  a  veseel 

is  fitted  with  filteriiig  equipment  in  accordance  with 
Hogulatione  16(2) (b)  rnd  16(7)  of  -nnex  I  of  the  Convention,  m 
alarm  is  to  be  provided  which  will  indicate  when  the  oil  content  of 
the  effluent  exceeds  15  ppm.  The  accuracy  of  the  alarm  should  be 

-  5  Ppn.  The  alam  arrangement  should  be  tested  in  accordance 
with  paragraph  3«2.16  of  this  specification. 
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5.1.7 

5.1. G 


5.1.9 

5.1.10 

5.1.11 

5.1.12 

5.1.15 


It  shoiild  be  designed  so  that  it  functions  within  the  above  lirdt 
when  the  power  su^jply  is  varied  by  10  per  cent  fron  the  value  for 
which  the  neter  was  designed,  i.e,  in  respect  of  electricity, 
conpressed  air,  etc. 

It  is  desirable  that  the  reading  should  not  be  affected  by  the 
type  of  oil.  If  it  is,  it  should  not  be  necessary  to  calibrate 
the  ccter  on  board  ship,  but  pre-set  alterations  in  the  calibration 
in  accordance  with  instructions  drawn  up  at  the  tine  of 
nanufacture,  are  pemltted. 

In  the  latter  case,  neans  should  be  available  to  check  that 
the  correct  calibration  has  been  selected  for  the  oil  in 
question.  The  accuracy  of  the  readings  should  at  all  tines 
renain  within  the  linit  specified  in  5.1.6. 

The  response  tine  of  the  neter,  that  is,  the  tine  which  elapses 
between  an  alteration  in  the  sanple  being  supplied  to  the  neter 
and  the  neter  showing  the  correct  response,  should  not  exceed 
20  seconds. 

The  neter  nay  have  several  scales  as  appropriate  for  its  Intended 
use. 

The  neter  should  be  fitted  with  an  alam  device  which  can  be 
set  to  operate  autonatically  at  any  pre-stated  value  either  to 
alert  the  crew  of  the  ship  or  to  operate  control  valves.  This 
alam  should  also  operate  autonatically  if  at  any  tine  the  neter 
should  fail  to  function. 

It  le  reconnended  that  a  sir^jle  neans  be  provided  aboard  ship 
to  check  on  Instrunent  drift,  and  to  oonfim  the  accuracy  and 
repeatability  of  the  instrunent  reading, 

Vhen  a  recording  device  is  fitted  to  a  neter  which  nore 
than  one  scale,  the  recording  device  should  indicate  the  scale 
which  is  in  use. 
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3*2  Test  Specif ic&tion 

3.2.1  For  a  neter  deaignod  to  neasuze  a  wide  razi^  of  oil  content  the 
ncter  reading  should  renal n  vilthln  -  10  ppo  or  -  20  per  cent 
whichever  is  the  greater  of  the  true  oil  content  of  the  sorbic 
entering  the  neter  during  each  test,  and  testing  should  be 
perfozned  in  accordance  with  the  procedures  detailed  in  3*2.4 

to  3«2.17.  For  a  neter  designed  only  to  give  an  alam  at  15  ?pn 
the  accuracy  should  be  within  -  5  PPQ  end  testing  should  be 
perfozned  in  accordance  with  the  procedures  in  3>2.16. 

3.2.2  The  aonpllng  arrongenent  should  be  such  that  a  representative 
honogenecus  oacple  is  obtained  under  all  cenditirns  of  eporatien 
and  under  all  operational  proportions  of  oil  content. 

The  sanple  should  be  obtained  fzom  the  full  flow  throu^  the  meter 
but  when  this  is  impracticable  the  sampling  arrangements  shown  in 
Figure  2  should  be  used.  Special  care  should  be  given  to  this 
stage  of  the  process  and  the  validity  of  the  resultant  findings. 

3.2.3  During  the  various  tests  the  response  time  of  the  meter  should  be 
checked  and  it  should  also  be  noted  whether  alarms  operate  adequately 
when  a  pre-stated  threshold  is  exceeded. 

3.2.4  A  diagramcatic  exrancemer.t  of  a  test  facility  for  evaluating  the 
performance  of  oil  content  meters  is  given  in  Figure  3.  The 
accuracy  of  the  oil  content  neter  v;ill  be  determined  by  comparing 
its  readings  against  a  kno\m  flov/  of  oil  injected  into  a  knovm  flea/ 
of  water.  The  grab  samples  taken  v/ill  be  analysed  in  a  laboratory 
by  the  method  in  Part  17.  The  results  of  the  laboratory  analysis 
will  be  used  for  correlation  rnd  to  indicate  sampling  and  test 
equipment  variability.  The  ^.’ater  flow  rate  will  be  adjusted  so  that 
the  entire  oil-water  flow  passes  through  the  oil  content  meter, 
except  the  intermittent  grab  sample  stream.  Special  care  shoiild  be 
given  to  keep,  continuously,  a  constant  oil  content  in  the  water 
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that  flows  into  the  neter.  The  oil  and  contaainant  metering 
pUE^B  should  be  adjusted  to  deliver  a  nearly  continuous  quantity 
of  oil.  If  oil  injection  becomes  intermittent  at  low  concentrations, 
the  oil  may  be  premixed  with  v/ater  to  provide  continuous  flow  if 
absolutely  necessary.  The  oil  injection  point  should  be 
imediately  \;q?-Btrean  of  the  oil  content  meter  inlet  to  minimize 
time  lags  caused  by  the  sai^le  system.  Wherever  Arabian  ll^*t 
crude  oil  is  specified  in  particular  tests,  a  similar  crude  oil  nay 
be  substituted,  provided  that  the  oil  selected  is  used  throu^iout 
the  tests. 

3.2.5  The  oil  content  neter  will  be  calibrated  and  zeroed  as  per  the 
manufacturer's  instructions.  It  will  then  be  tested  with 
Arabian  li^t  crude  oil  at  the  following  concentrations  in  ppm: 

0,  15,  30,  100,  etc.,  to  full  scale  of  the  meter's  hipest 
range.  A  complete  calibration  curve  will  be  constructed.  Each 
concentration  test  will  lost  for  15  minutes.  Following  each 
concentration  test,  the  meter  will  be  run  on  oil-free  water  for 
15  minutes  and  the  reading  noted.  If  it  proves  necessary  to 
rezero  or  re-calibratc  the  meter  during  this  test,  this  fact 
wil3  be  noted. 

3.2.6  Us^ng  the  calibration  from  the  previous  test,  the  oil  content  meter 

will  be  tested  at  15  ppn,  100  ppm  and  90  per  cent  of  the  naytmin 

full  scale  with  the  following  oils: 

Type  of  Oil  Categories  Represented 

Gehara  Blend  Density  -  Low 

Viscosity  -  Low 
Pour  Point  -  Very  Low 
Producing  Country  -  Algeria 
General  Description  -  Mixed  Base 

Arabian  Light  Crude  Density  -  Medium 

Viscosity  -  Medium 
Pour  Point  -  Low 
Producing  Country  -  Saudi  Arabia 
General  Description  -  Mixed  Base 
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Type  of  Oil  Catagorles  H«t>rP8ente&  (Coatlnaed) 

Kigsrian  Kediun  Crude  Density  - 

Viscosity  -  Medlun 
Pour  Point  -  Low 
Producing  Country  -  Nigeria 
General  Description  -  Napthenic 


Bachaquero  17  Crude  Density  -  Very  Eigb 

Viscosity  -  Very  High 
Pour  Point  •  Low 
Prodxicing  Country  -  Venezuela 
General  Description  -  Asphaltic 

Minas  Crude  Density  -  Medium 

Viscosity  •  Hig^ 

Pour  Point  -  Very  Hig^ 

Producing  Country  -  Indonesia 
General  Description  -  Paraffinic 

Residual  Fuel  Dunker  C  or  No. 6  Fuel  Oil 

Note;  Other  oils  covering  the  range  of  properties  shown  nay  he 
substituted  if  those  shown  are  unobtainable. 

Following  each  test,  the  meter  will  be  run  on  oil-free  water  and 
the  zero  recorded.  If  it  is  necessary  to  rezero,  calibrate  or 
clean  the  neter  between  tests,  this  fact  and  the  tine  reqiiired  to 
calibrate  or  clean-up  will  be  noted. 

3.2.7  If  the  meter  is  considered  suitable  for  products,  it  will  also  be 

tested  against  the  following  petroleun  products  in  a  manner  slnilar 
to  the  teste  in  3*2.6: 


Leaded  Regular  Grade  Automotive  Gasoline 

Unleaded  Automotive  Gasoline 

Kerosono 

Li^t  Diesel  or  Ho. 2  Fuel  Oil. 
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5.2.6  ^The  oil  content  octer  will  be  run  on  oil-fxee  water  and  zeroed. 

The  oil  injection  punp,  set  to  100  ppn  of  drabian  li^t  crude  oil, 
will  be  turned  on.  The  following  response  tiaes  will  be  recorded: 

(i)  Tine  for  first  detectable  rending. 

(ii)  Tine  to  read  65  ppn-  (response  tine). 

(iii)  Tine  to  rend  90  ppn. 

(iv)  Tine  to  read  100  ppn  or  for  reading  to  stabilize  at  nazinun. 
Record  the  oazijsiai  reading. 

Following  this  upscale  test,  the-  oil  injection  pmp  Vlll  be 
turned  off,  and  the  following  response  tines  will  be  recorded: 

(i)  Tine  for  the  maximoD  reading  to  drop  detectably. 

(il)  Time  to  read  57  ppn  (response  tine) . 

(ill)  Tine  to  read  10  ppn. 

(iv)  Time  to  read  zero  or  to  stabilize  at  mlninum. 

Record  the  niiTimiim  reading. 

The  "Response  Tine"  of  the  meter  will  be  considered  the  average 
of  the  6^  ppm  upscale  and  the  57  ppn  downscale  response  times. 

5*2.9  Two  tests  will  be  perfomed  for  oil  fouling  and  -calibration  shift, 
one  with  a  10  per  cent  oil  concentration*  sod  the  other  with 
pure  oil.  .Both  teste  will  use  Arabian  light  crude  oil. 

For  the  10  per  cent  oil  eonoentration  test,  the  seter  will  be 
running  on  oil-free  water,  nic  high  rate  oil  sas^le  pump,  set 
to  give  10  per  cent  oil  in  water,  will  be  turned  on  for  one  minute 
and  then  turned  off. 

For  the  pure  oil  test,  the  meter  will  be  running  on  oil-free  water. 
The  water  will  be  turned  off,  and  100  per  cent  oil  will  be  turned 
on  forgone  minute,  nw  oil  will  then  be  turned  off  and  the  oil -free 
water  flow  resumed. 
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Cast  Aoat  !)•  takan  In  ttaa  dasl^  of  tha  teat  equipownt  to  be 
Boxe  the  foull&f  teft  xeaulte-axe  not  degraded  bp  fouling  of 
the  easiple .  piping- erteznal  to  the  aetex. 

The  following  reeponae  tinea  will  be  noted  fox  both  teste: 

(i)  Tlxat  detectable  reeponae. 

(il)  100  ppm. 

(ill)  Off  scale  on  the  highest  range. 

(iv)  Back  on  scale  on  the  hi^iost  range. 

(v)  Retwm  to  100  ppm. 

(vi)  Zero  reading  or  lowest  stable  reading. 

The  meter  should  be  capable  of  being  cleared  with  clean  water 
flushing  in  the  shortest  practicable  time. 

If  it  is  necessary  to  disassemble  or  flush  the  meter  after 
the  fouling  tests  for  it  to  return  to  a  zero  readlngf  this 
fact  and  the  time  required  to  clean  and  recalibrate  shall  be 
noted. 

After  successful  completion  of  both  fouling  tests,  a  100  ppm 
mi  T».uiH«  of  Arabian  light  crude  oil  shall  be  introduced  azul  any 
calibration  shift  noted. 

3.2.10  The  meter  will  be  run  on  a  500  ppm  Arabian  ll^t  crude  oil  sample, 
and  the  contaminants  listed  below  will  be  added  to  the  water  tank 
in  the  concentratic»s  given.  Any  shift  in  the  meter  reading  will 
be  noted. 
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Prcab  VaX'ex  \i.t  Ma-vatex  le  uaad  for  the  teat  pxograiaae). 

7ery  Salt  Veter  -  6  per  cent  cocoon  salt  with  tap  water. 

Non-aoluble  euep.ended  eolide  -  about  100  ppc  air  cleaner  test  dust 

to  the  following  specifications: 

Particle  size  in  oicronetres  Percentage  of  total  weight 


0-5 

39-2 

5-10 

18  i  3 

10-20 

16  i  3 

20  -  40 

18  i  3 

40-80 

9  -  3 

3.2.11  The  Deter  will  be  run  on  a  100  ppc  /.rabinn  li^t  erode  oil  saople. 
Sie  shear  punp  will  be  run  at  various  speeds  and  turned  off 
to  provide  a  range  of  oil  particle  size  to  the  Deter,  dnjr  effect 
of  particle  size  on  the  aeter  reading  will  be  noted. 

3.2.12  If  the  Deter  le  only  Intended  for  conitorlng  bilge  watexi  the  oils 
listed  in  3*2.6  and  3*2.7  should  be  substituted  by  the  oils 
identified  in  paragraph  2.2.4  under  Part  II  of  these 
Specifications.  Ihe  tests  indicated  in  paragraphs  3*2*3;  3*2.6; 
3*2.8;  3*2.9;  3*2*10;  3*2*14;  3*2*15;  5*2.16  and  3*2*17  are  to 

be  carried  out  using  the  heavy  fuel  oil.  Test  3*2*6  should  be 
repeated  using  the  light  distillate  fuel  oil.  The  oil  content 
used  in  paragraph  3.2.10  should  be  60  ppD  and  the  oantai&inates 
should  be  as  listed  except  that  the  non-soluble  suspended  solids 
should  be  20  ppn.  Ihe  tecperature  range  for  the  test  should  be 
that  given  in  paragraph  2.2.7. 
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3*2*1J> .  30m  aatar  will  b#  rat  on  a  lOP  ppa  Arablail  ligM  exad%  pU  aaag?!*. 
Water  ten^ratuxa  will  'ba  xun  at  10°C  and  63°C*  If  tba  Tandor'a 
epaolflcation  llata  a  marl  mum  teoperatuxe  leaa  than  63^0,  the 
meter  will  he  run  at  that  maximum  teiqteztkture  and  thlli  fact 
noted. 

inT^effeot  of  water  tegq>erature  on  mter  reodlnc  will  ho  noted. 

3.2.14  The  meter  will  he  run  on  a  100  ppm  Arabian  ll^ht  crude  oil  8aiq>le, 
Sao^le  preaeure  or  flow  will  he  adjusted  from  one-half  normal, 
noxnal  and  twice  normal. 

Any  effect  of  these  chances  on  meter  readlnc  will  he  noted. 

This  test  may  reqnlre  Dodiflcatlon  for  iseters  with  flow  or 
pressure  regulators  or  meters  designed  to  discharge  Into  an 
anblent  presaure  sunv^ 

The  meter  will  he  run  on  a  100  ppm  Arabian  ll^dit  crude  oil 
sacple.  The  water  and  oil  Injection  pu^s  will  he  shut  off. 

Ho  other  changes  will  ho  made.  The  ooter  will  ho  left  turned  on. 
After  6  ho\iro,  the  water  end  oil  will  he  turned  on  eet  at  100  ppn. 
The  before  and  after  readings  end  any  meter  damage  will  bo  noted. 

If  tte  meter  is  fitted  with  a  low  flow  shut  off,  this  test 
deteanittoe  its  proper  functioning. 

3.2.13  The  meter  will  he  run  on  a  100  ppm  Arabian  ll^it  crude  oil  sonplc. 
Supply  eoltage  will  he  raised  to  110  per  cent  of  design  for  one 
hour  and  lowered  to  90  per  cent  of  design  for  one  hour.  Any  effect 
on  meter  porfoznance  will  he  noted. 

If  the  meter  requires  any  utilities  besides  electricity,  it  shall 
he  tested  with  these  utilities  at  110  per  cent  and  90  per  cent 
of  the  deslgi  figures. 


A-22 


IffiPC  71/17 
AHHEX  U 
Pi««  23 


3*2. l6  Ihe  metsr  will  be  oalibrsted  and  ceroed.  A  IDO  ppo  Arabian  li^t 

-oxvde  oil  aaople  will  run  throud^  the  meter  for  ei^t  hours  ai^  anjr 
oalibration  drift  noted.  Following  this,  the  meter  will  be  run  on 
oil-free  water  and  any  tero  drift  noted. 

3.2.17  Ihe  meter  ahall  be  shut  down  and  de-energized  for  one  week.  It 
shall  be  turned  on  and  started  per  the  manufacturer's  instructions. 
After  the  suggested  warm-up  and  calibration  prooedures,  the  meter 
will  be  run  one  hour  on  a  100  ppm  Arabian  light  crude  oil  sample 
and  one  hour  on  oil-free  water  alternately  for  eight  hours.  Any 
zero  or  span  drift  will  be  noted.  The  total  alasped  tine  to  perform 
the  manufacturer's  suggested  warm-up  and  calibration  procedures  will 
be  noted. 

3.2.18  For  a  meter  designed  only  to  give  an  alarm  at  13  ppm  of  oil,  the 
teats  detailed  in  3*2. 5»  3>2.14,  3*2. 13r  3«2.l6  and  3*2.17  should 
be  performed  except  that  an  oil  concentration  of  13  ppm  should  be 
used  whenever  concentrations  up  to  100  ppm  are  specified,  and  the 
oil  used  should  be  light  distillate  fuel  oil.  A  calibration  curve 
is  not  required  for  sueh  meters,  and  the  response  time  is  to  be 
taken  as  the  time  for  the  meter  to  give  an  alarm  at  13  ppm  oil 
concentration  after  the  supply  to  the  meter  is  changed  f^oo  clean 
water  into  oily  water  having  more  than  13  ppm  of  oil. 

3.2.19  A  specification  of  the  instrument  concerned  and  a  diagrammatic 
presentation  of  the  test  arrangements  should  be  provided  and  the 
following  data  should  be  reported  in  the  International  Metric 
System  of  Tbits: 

(l)  ^pes  and  properties  of  oils  used  in  the  tests. 

(ii)  Concentration  of  oil  samples  tested. 

(iii)  Details  of  contaminants  tested,  and 

(iv)  Results -of  tests  and  analysis  of  samples. 
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3.3  birUllation  BKiiixtonita 

3i3.1'  n»  laynM*  of  the  ihlpboard  Installetibn  ihould  'ba  azviiMad  ao  that 
tba  ovarall  raapooaa  tloe  batween  an  altaratioc  In  tha  olxtura  being 
pmpeA  and  tha  edteratidn  In  thb  meter  reading  ahould  ba  aa  ahort  aa 
poaalble  and  In  anjr  caaa  not  more  than  40  aaoonda,  to  allow  for 
reawdial  action  being  taken  before  tba  oil  ocntent  of  the  mixture 
being  dlachargad  ezoaeda  tha  permiaaibla  limit. 

3.3*2  The  arrangement  on  board  ahlp  for  the  extraction  of  aamplea  from  the 
dlaeharga  llnea  to  tha  mater  ahould  give  a  truly  repreaentatiae 
aaorple  of  the  effluent.  Sampling  pointa  ahould  ba-  arranged  in  all 
dlaeharga  plpaa  which  have  to  be  monitored  for  compliance  with  the 
Conaention. 

3«3*?  VQiara  the  Conaantlcn  raqulraa  records,  the  oil  content  meters  should 
be  so  designed  and  oonstrueted  that  any  operation  carried  out  on 
them  is  automatically  registered  by  the  meters. 
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PAPT  IV.  MEEHDE  job  the  LE'i'ERMINATIOH  OF  OIL  CUW'JVi' 

4.1  Scc!p«  «Dd  Aj)pl4«atlaD 

4.1.1  The  method  includes  the  measurement  of  most  licht  oil  fractlona, 
a1  though  ease  lose  of  ▼olatile  conpooente  will  occur  during  the 
ertrectlons. 

4.1.2  The  method  h«^»  a  nominal  working  range  from  2  to  M  mg/l.  The  lower 
level  of  detection  can  be  improved  to  0.1  mg/l  by  using  looger 
pathlength  cells.  The  upper  linit  of  the  method  can  be  ertended  at 
least  to  1,000  ng/l  by  preparing  •dilutions  of  the  oample  extract. 

4.2  SuExiary  of  Method 

The  sample  is  acidified  to  a  low  pH  and  extracted  with  two  volumee  of 

carbon  tetrachloride.  The  oil  content  is  determined  by  oonpaxdson  of  the 

infra-red  absorbances  of  the  sample  extract  against  known  conoentratiens 

of  the  appropriate  reference  oil.  Other  suitublo  Uux.— infra— red  active  . 

Bolvante  may  be  used  if  preferred. 

4*3  Sampling  and  Storage 

4.3.1  i  representative  eample  of  1  litre  volume  is  collected  In  a  narrow- 
neck  glass  bottle  with  a  pressure-sealing  cap.  Unless  the  sample 
will  be  extracted  on  the  day  of  collection,  it  is  preserved  with 
the  addition  of  5  ml bydrocblorlo  acid  (HCl)  (4.3.1). 

4.3.2  Because  losses  of  oily  matter  will  occur  oo  aanpl ing  equipment,  the 
collection  of  a  composite  sample  is  impractlccd..  Individual  portlcds 
collected  at  prescribed  time  intervals  oust  be  analysed  eeparately 
to  obtain  the  average  concentration  ever  an  extended  period. 

4.4  Apparatus 

f.4.1  Sejmratory  funnel,  1,000  ml  voluae,  with  Teflon  atopoook. 

4>4.2  Infra-red  spectrophetcoetAr. 

4>4.3  Celia,  5  .03  pathlength,  eodium  chloride  or  infra-red-grade  quarts 
with  a  minlnn  ^0  iranenittanee  at  2930  00'^.  The  3  sc  path- 
length  ia  recooaended  as  being  convenient  for  monitoring  levels 
normally  encountered.  Longer  psthlengthe  may  be  noed. 

4.4.4  Filter  paper,  medium  grade,  12.3  cm. 
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4*5  BMe«nti 

4.5.1  Qydroohloric  acid,  K1  Itl.  Mix  oqiaol  '■jjaif 
•Bd  dlotlllod  w«t«x« 

d.S.S-'  SodiuD  ehlorido,  laCl  xoagoot  grsdo# 

4.5.3  Carbon  tatrachloride,  CCl^  raagent  grada. 

4.5.4  Oil  rafazanoat  Oil  oollactad  froia  tha  aootoe  at  tha  aaDa  tioa 
tha  aaopla  mbs  eoUaoted. 

4.5.5  Stook  rafezanoa  atandazd  (5  os^kl):  Aeeurataly  waigb  about  0.30  g 
of  zafazanea  oil  (4.3.4)  into  a  taxed  IX  nl  voluDetzlo  flaak  and 
dlluta  to  Toluaa  with  carbon  tatzanhlorida. 

4.5.6  Calibration  atandazda:  Krapaza  a  aarlaa  of  dilutiona  by  plpattlag 
▼oluaaa  of  atoek  rafezanoa  atandazd  into  IX  nl  voliitaatrlo  flaaka 
and  diluting  to  Toluoa  with  carbon  tatzachlorlda.  A  oonvaniant 
aarlaa  of  ToliaDae  la  5f  lOr  15*..  20.  and  25  ml  of  atook  aolutlon. 
Calculate  tha  azaet  concentratlona  of  tha  dilutiona  in  Dg/lX  ol 
aolutlon  froo  tha  wel^M^  above  (4.5. 5). 

4.6  Ertraction 

4.6.1  If  the  saople  wzta  not  acidlflad  at  tine  of  collection,  add  5  ol 
hydrochloric  acid  (4.5.I)  to  the  sazsple  bottle.  After  nixing  the 
aacple.  check  the  pH  by  touching  pH-aenaitlve  paper  to  the  cap  to 
ensure  that  the  pE  is  2  or  lower.  Add  nore  acid  If  necessary. 

4.6.2  Pour  the  eanple  Into  a  separatory  funnel  and  add  5  g  of  sodlun 
chloride. 

4.6.3  Add  50  nl  carbon  tetrachloride  to  the  saople  bottle.  Cap  tl^tly 
and  thoroughly  shake  the  bottle  to  rinse  the  inside  and  cap. 

Transfer  the  solvent  Into  the  separatory  funnel  and  extract  by 
shaking  vigorously  for  2.Dlnutes.  Allow  the  layers  to  separate. 

4.6.4  Ibraln  the  solvent  layer  tteou^  a  funnel  containing  solvent-ooistened 
filter  p^er  into  a  IX  nl  volunetric  flcMk. 

4.6.5  Repeat  atepa  4.6.3  and  4.6.4  with  an  additional  50  nl  portion  of 
fk«ah  solvent;  combine  all  solvent  in  the  volunetrle  flaak. 
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4.6.6  Rlnfie  the  tip  of  the  aeparatory  fxmnel,  filter  paper  and  funnel  vith 
snail  portions  of  carbon  tetrachloride  collect  the  rinsings  in 
the  volumetric  flask.  ad;)ust  the  extract  volume  up  to  100  nl 
stopper  the  flask.  Mix  well. 

4.6.7  Drain  the  water  layer  into  a  1,000  nl  graduated  cylinder  and  estimate 
the  sample  volume  to  the  nearest  5  ol. 

4.7  Infra-red  Spectroscopy 

4.7*1  Itepare  the  infra-red  spectrophotometer  acoording  to  manufacturer's 
Instructians. 

4.7.2  Rinse  a  cell  with  two  volunes  of  the  solution  to  be  neasured,  then 
completely  fill  the  cell  with  solution.  Place  a  matched  cell 
containing  carbon  tetrachloride  in  the  reference  beam. 

4.7.3  Scan  samples  and  standards  from  3t200  cm”^  to  2,700  cm"^. 

KOTE  1:  Single  beam  and  non-scanning  speotrophotometers  can  be 
used  for  this  test.  Follow  manufacturer's  instructions  and 
measure  the  absorbance  directly  at  or  near  2930  cm“^. 

4.7.4  Construct  a  strai^t  baseline  under  the  hydrocarbon  band  as 

illustrated  in  Figure  4.  If  the  scan  is  recorded  on  absorbance 
paper,  read  the  absorbance  of  the  peak  at  2930  cm**^  and 

subtract  the  absorbance  of  the  baseline  at  that  point.  If  the 
scan  is  recorded  on  transmittance  paper,  the  sot  absorbance  is: 

log  9^-T  (baseline)  _ 

(peak  maximum) 

4.7.3  Prepare  a  calibration  plot  of  net  absorbance  vs.  mgAoO  ml  oil 
using  the  response  of  the  standards. 

NOTE  2:  'Die  oil  concentration  may  be  plotted  as  per  cent  of 
stock  standard.  When  this  procedure  is  used,  the  concentration 
of  the  stock  standard  must  be  used  in  the  calculations  (4.6.2). 

4.7.6  If  the  net  absorbance  of  a  sample  exceeds  0.8  or  the  linear  range 
of  the  Instrument  as  determined  by  the  calibration  plox,  prepare 
a  dilution  of  the  sample  by  pipetting  an  appropriate  volume  of  the 
extract  into  a  volvimetric  flask  and  diluting  to  volume.  If  the 
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•baorbaao*  i«  !•••  than  0,1,  aora  aoeurata  rasulta  can  ba  ohtalnad 
by  nalag  a  longaz  pathlaogth  oall, 

4.6*  Calouletiona 

4.6.1  Uaa  tha  oalihzation  plot  to  oaleulate  tha  og  of  oil  In  aach  100  nl 
of  aanpla  extract  or  dilntloo. 

4.6.2  Calculate  tha  oil  content  In  the  aanpla  ualng  the  fomilai 

as/i  oil .  S-tEjuaaa 

ahazax 

R  ■  og  of  oil  in  100  ol  aolutlon 

(datezoinad  £^ron  eallhzation  plot) 

R  ■  extract  dilution  factor,  if  uaad  (4.7*6) 

Y  m  Tolma  of  aanpla,  in  nillilitzaa  (4*6<7) 

4.6.3  Report  raaulte  to  two  ai^iifieant  figuzaa  for  levels  below 
100  Dg/l, 

ROTE  3t  For  (juallty  control,  c  reagent  blazik  ahould  be 
carried  thrcu^jh  each  step  of  the  prcoeduze. 

4.6.4  For  purposes  of  conqparison  to  meter  records,  the  resulta 
should  also  be  presented  in  ports  per  cilllon  (▼olune/volume) 
with  due  allowance  for  the  relative  denaitgr  of  the  oil. 
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figure  1.  Spef'rur.T  lllusirnfiny  Scsolino  Coniirucllon 
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